Corrosion and Surface Modification on Biocompatible Metals: A Review by Rahil Izzati, Mohd Asri et al.
Materials Science and Engineering C 77 (2017) 1261–1274
Contents lists available at ScienceDirectod
, M. S
a Institute of Postgraduate Studies, Universiti Malaysia Paha
b Green Research for Advanced Materials Laboratory, Huma
c Structural and Material Degradation Group, Faculty of Mec
d Department of Mechanical and Industrial Engineering, Col
e Department of Mechanical Engineering, COMSATS Institute
1. Introduction . . . . . . . . . . . . . .
1.1. Metallic biomaterials as implants .
1.2. Material selection criteria for implan
2. Corrosion of biocompatible metals . . . .
2.1. Types of corrosion in metal implant
2.2. Corrosion: in vitro and in vivo studi
2.3. Effect of corrosion to human body .
3. Surface modiﬁcation to improve corrosion
3.1. Deposition of coatings . . . . . .
3.2. Passivation-oxide layer . . . . . .
3.3. Ion-beam surface modiﬁcation . .
3.4. Surface texturing. . . . . . . . .
4. Conclusion . . . . . . . . . . . . . . .
Acknowledgement . . . . . . . . . . . . . .
References . . . . . . . . . . . . . . . . .
⁎ Corresponding author.
E-mail address: sharuzi@ump.edu.my (W.S.W. Harun)
http://dx.doi.org/10.1016/j.msec.2017.04.102
0928-4931/© 2017 Elsevier B.V. All rights reserved.
j ourterials Science and Engineering CMaiﬁcation on biocompatible metals: A review
amykano c, N.A.C. Lah c, S.A.C. Ghani b, F. Tarlochan d, M.R. Raza e
ng, Lebuhraya Tun Razak, Gambang, 26300 Kuantan, Pahang, Malaysia
n Engineering Group, Faculty of Mechanical Engineering, Universiti Malaysia Pahang, 26600 Pekan, Pahang, Malaysia
hanical Engineering, Universiti Malaysia Pahang, 26600 Pekan, Pahang, Malaysia
lege of Engineering, Qatar University, Doha, Qatar
of Information Technology, Sahiwal 57000, Pakistan
na l homepage: www.e lsev ie r .com/ locate /msecReview
Corrosion and surface m
R.I.M. Asri a, W.S.W. Harun b,⁎a b s t r a c ta r t i c l e i n f oArticle history:
Received 7 December 2016
Accepted 18 April 2017
Available online 20 April 2017
Corrosion prevention in biomaterials has become crucial particularly to overcome inﬂammation and allergic re-
actions caused by the biomaterials' implants towards the human body. When these metal implants contacted
with ﬂuidic environments such as bloodstream and tissue of the body,most of them becamemutually highly an-
tagonistic and subsequently promotes corrosion. Biocompatible implants are typically made up of metallic, ce-
ramic, composite and polymers. The present paper speciﬁcally focuses on biocompatible metals which
favorably used as implants such as 316L stainless steel, cobalt-chromium-molybdenum, pure titanium and tita-
nium-based alloys. This article also takes a close look at the effect of corrosion towards the implant and human
body and themechanism to improve it. Due to this corrosion delinquent, several surfacemodiﬁcation techniques
have been used to improve the corrosion behavior of biocompatible metals such as deposition of the coating, de-
velopment of passivation oxide layer and ion beam surface modiﬁcation. Apart from that, surface texturing
methods such as plasma spraying, chemical etching, blasting, electropolishing, and laser treatment which used
to improve corrosion behavior are also discussed in detail. Introduction of surfacemodiﬁcations to biocompatible
metals is considered as a “best solution” so far to enhanced corrosion resistance performance; besides achieving
superior biocompatibility and promoting osseointegration of biocompatible metals and alloys.
© 2017 Elsevier B.V. All rights reserved.
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